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McCill Montreal. 

(Witli riatcK \ II!.) 

In 11 foi inri i)ii]icr* I liinl t Iin occiision to dcsorilM* n*rt ain fossils tVoin 
tli(‘ jni(l(ll(^. F]riiin of* Now Voi le, and rcfoiTcd llioin to Xniutiojyhijfon rras- 
sum^ Poll., altlion^li originally dosnihod by Sir Williani Dawson uiidor 
tli(^ iiaiiK*. of t'V///^/o.r///oy/ pi'niucrnni. This traiislV*r was based iijion in- 
din*ot I'vidcnoo and \sas n\i»ard<*d by iim‘. as mjiiiiin^;' oonfirmatioii. 
It was, tlKM’olbn*, a niattei* of special congratulation when, (luring* the 
past winter, iV(*.sh niatei ial was jdai'od in niy hands, whieli soionod to 
snbstantiati* tin*. eori<^ctiM\ss ol' my original dotorinination. 

In Janiiaiy last (bSOU) Piof. h\ II. Knowlton, of the P. S. National 
]\lns(*iini, informed mo that m‘W sp(‘eiinmis of X, rms.stnti (Cell tdo.v^hm) 
had been ibiind in Xew Voi k. and later ti aiismit ted threci slid<‘S of sec- 
tions, to^i'ther with tin* stmn fi'oni which t]i(*y werov takni, and also a 
slide of the typo, sjiecimeii of CvHuloxyUm. This lattei* was, tliero- 
foi(‘, irom the same spocdimms as thosi*. oi*iginally desci ibod ])y iii(*aiid 
upon whiidi Sir William J)awson bas(Ml the ^(‘iins of that name. Addi- 
tional eomimmts niion this are. not calleil for at this tiim^, l)ut reference 
should be made to my former dosci’iptioii of its strii(‘tuj<‘. 

The other spiM'.imens foi wanh'd by Prof. Knowlton wore (M>lh*cto(l 
by Ml*. 0 . S. Pross(*r, of the U. S. ( bado^iiad Survey, from tin*. (%)ol(\y 
t*)uarry on tin* sontlim n (*.xt remit y of Skunnemiink ^Mountain, ()raii.e;e 
County, Xew Voi k. A<*('ordin.i;* to information r(*(-ei\(‘d tidiii ]\Ir. Ib'os- 
ser the horizon is to be re.i;*ar<l(Ml as in all probability middle Ih iaii. It 
agrees, t li(‘r(*foi*e, in its position, with thyt of' Cdlulo.rylon^ which was 
obtained fi*oin tlie Hamilton (Iron]) in Hopewell, man* Canandai^ma. 

The siM'tion of stem nieasiiros about inches in diameter and shows 
no extm nal <*vidence of stnietnre beyond a band of ]>roniiiiont, longitu- 
dinal stria* on one side, and dcta('h(*d massifs of carbonaceous matter 
on the op])osite side*. From this speciinon three slices wei eciit in such 
a manlier as to represent as nearly as jiossibli^ the three usual direc- 
tions of S(‘ction. I shall, th(‘refon‘, distinguish them by the, usual 
terms. 



’'Tnms Royal S<k*., Can., vii. iv, 23. 
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IIG NOTES ON NEMATOPHVTON CRASSUM — I’ENllALLOW. 



I'RANSVERSl': SECTION.* ''J*" 

The tr;ms\ ers(‘ sect ion as a. whoh^ shows ^•onsi(l(a’al)]e diversity of 
stnndnre, obviously due to alt (‘ration in the process of decay and the 
snbsecpient forination of siliea^ous (‘rystals. In one ])art the cell walls 
and all cell ca vities an* sharjjly (hdimal. Tln^ C(‘lls arc* fairly niiiforin in 
size, raui;'ino' from U3 // to 4b /o with an avei‘a^;e of 3>4 //. The walls are 
very black and 3.8 n thi(‘k. The cells arc, as a rule, rather remote, be- 
ini;’ distant 3.S to 43.1 //, thus ,i;*i vin,i;- to the stru(‘tnr(‘, as a whole, a 
veiy loose, open chai’acter. Tli(‘re is very rarely an indication of in- 
ter(‘(‘lhilar jilaiu(‘nts wlien‘- now and tlu*n a. lai\i;(‘ one, runniipi'' trans- 
\ ers(‘ly, has survived th(‘otln‘rwise j^cmeral disiiiti*’j;'rat i<m of the hypha*. 
All the intercellular si>aces an*, (^‘.(‘npicMl by a liin* (*ellnlar ap])earance, 
du(‘ to the dis])osition of a very thin iay(‘i* of the altered (‘ai'bonaceous 
snbslaiK'e upon the surlac(‘s of small crystals of silica. 

In the other ])arts (see 7), tin* lar<^e round cells are obvicms, 
but tin' walls have become thickened in an iriH\a'ular manner and Imve 
lost (heir sharp outlines in a marked de<;T(‘e, while they are coniinoidy 
conuc(‘ted with oik‘ another by coaisc* lines of carbonaceous substance 
in such a way as to make* the int<‘rcellular spaces ap[>ear like lar^e 
and imp(*i f(M‘tly formed parenchyma cells witli ii r(\^nlarly thickened 
walls. All the intercellular spaces are oc('n[)i(‘d by a mass of line crys- 
tals, havinj;' the appearance of a very line cellular tissue. 

Ill yet a third area (see Fi^\ 5), tin* round (*ells of the first have 
almost absolut(4y disap))eared. Only here and there can a trace of one 
be found. They have been wholly replaced by typical Cclluloxyhm struc- 
ture, iiidistin.i;iiishable from that found in the ori^j^inal type s])ecimens 
of that g(‘iins. Tliat these thi ee (‘onditions do not represent noianal 
structures is at once obvious from tin* transitional conditions to be found 
within the same section. 

RADIAL ? SECTION (^iy). 

In this th(‘ Crlhihirylon structui e is very proniiiu‘nt. In many places 
it shows d(*rivation from tubular c(*lls, tlie position of these latter beiiij^ 
very obvious umhu' a low po\ter. As in the transvers(‘ S(‘ction, there is 
no evideiu'c of intercellular lilainents. Karely, obsimre indications of 
open areas are met with. 

‘ TAN(^ENTIAE? SEC^TION (f,{f;). 

The general structure is the same as in the radial section except that 
we Inu e meet witli well-detimul evidmu'c of oj^en areas. These are irreg- 
idar in form, somewhat numerous, and lilh'd with a mass of veiyliiie 
crystals of silica, about which (‘ai‘bona<;eons matter has been dei)osited, 

*'riie iiumlK i's rcfi'r (iunii(*r:it<ir) 1o iny laborator^y munbi*!* and (deiiomiua:. 

t(U') t(» tlio niuiibrr as giNcu iu tlic collection of tbo lb 8, Coob»gical Survey, 
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SO tliat the wliole i>reseiits the Jispect of ii very fine c*(‘.lliilai* tissue sim- 
ilar to that which is round occupying the iut(‘rc('llular s])uces of trans- 
verse sections. Into these oi)en areas the larg(‘. tulinlar c(‘lls are found 
to project in a vcrininilar jiianner, ])iecisely as in jMU’fcidly preS(M v<‘d 
specimens of Nemaiophyton Loyimi and otlicr species examined by me. 
The tubular cells are in no case perfect, but sufliciently so to indicate 
their original character. No evidence of intei*(*elhilar filaments could 
be found. 

Comparing these spe<*imcns with \\\v ty\n^ NvmaiophyloH crassum^^ 
we find they agree with it in all respects except tin*, absence of inter- 
cellular filaments from the foiinei* and tlndr jn(‘s<‘nc(^ in the latter. 
But this ditference may safidy be attributed to tin* ()p<‘ration of greater 
alteration in one ease than in the other, and it is theridbre admissible 
to consider that my l efercnce of Celhdojcylon prinurvtnn to Nemntophyton 
eras, sum was not only coriuMd, but that it receives striking (‘onfii ination 
from these si>ecimens. 

It may also be well to i)hi(‘e on lecord a lew observations made dur- 
ing my examination of this material, as bearing upon tin* alteration of 
organic structure*, by elee*ay anel ci‘ystallizatie)ii. 

The extent of alteratieui ajiiiears to de*i)e‘nd in the first instane^e upe)n 
the extent of dee*ay in the organie*. sti uctui e* at the time when crystal- 
lizatiem of the inliltrate*.el silica becomes prone>une*ed, anel thus upon 
the cemditions fave)rabh*. or aelveu’se to freedenn ofgre)wUi in the e-rys- 
tals. This is chmily shown by the transitieinal feirins of the^ structure 
as already described, which, in tni ii, alse> she>w that the imi>erfect tub- 
ular structure seen in longitudinal se‘e'tion anel the large*, parene hyma- 
like cells of the typieail (JeUuloxylon are derived, iie)t fie)in the tnbidar 
cedis of the original structure, but from the spaces surre>uneling anel 
lying between them; that is to say, crystals en* groups e>f crystals feuin 
in the inte*rcelluhir spae*es anel, finally, in the cell e'.avities in suedi a 
way as te> e*rush the tubular cells into shai)cless masse*s of e'arbe>n, 
which afterwarels be'come men e.* or less bi*e)ken up e>r i*emain as large* 
anel irre*gular masse*s e)f carbon at the angk*.s e>f the (JeUHloxyhm cells. 
Three stages in the e^onversie>n of thene>rmal struediirc may be*. ne>feel : 
[a) Conversion of the intercellular hyplne, the medullaiy sti nctnre 
remaining largely intact. This results in the fbrmatie)n thronghont 
the iiitei cellular spaces and in the ope*n tracts of a fine VeUalo.rylon 
structure, due to the aggregation of numerous small crystals e>f silica, 
upon the surface\s e>f whiedi the carbonaceous pre>dncts e>f decay are 
deposited. This gives to the present si)e(*imen the p(*cnliai‘if ies of 
sti uctiire which distinguish it from the' typical N. cras.su m, 

{b) Conversion of the intercellular hypha* and partial conversion of 
the medullary structui e the tubular character of which is ne\ ertheless 
evident. There is also in this condition a paitial formation of the 

*Truns. Iloyal Soc. Can., iv, 25, I’l. i, Fig. 5. 
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typit‘sil (^cll idit.vjfhm st nict iirr, :is (l(‘t(‘rmim‘d by t 1 h‘ ( l(‘V(d( 4 mi(‘iil in llu‘ 
inl(‘iv(‘lliil;ir spnrrs of \(‘ry crystnls nr smjill rrystnls wliirli ;ir. 

rjm,u(‘ t Imiisnlvos in groups id' cviri'nspondiipi;’ si/n. 

(c) C'uini>l(*ln (Mill vi'rsioii of nil tlin ori^nnic strmdurt‘, wliicli is now j*e 
l>ln(‘ed by Ihr lypicnl ('cHuUKvifUtn stnndnre. lloi(‘ tiu‘ (ilnnimits oftlio 
niednlln \uv i>rolc(‘n ii]) both (rnns\(‘rst‘ly nnd loipj;itndinnlly in snrh n 
way tlnit the ri'snltin^’ ('eUnloxiflon cells 1‘onn lon^’ sei’ies oceni)yin<»' tlie 
intercellnlnr spnet^s nnd hnvinj>' 1h(‘ nsi)ect id* vin’inicnlnr iilnnunits 
similar in jiosition to those of (lu‘ nn^dnlln, bid Inivini*’ a considerably 
j4’n*ater diameter. IhdAvemi (ln\se (Inee prim*ipal (‘onditions all de^^rees 
ol‘ transition an* to b(‘ iioIimI. 

KXiM.ANA'I'ION Id’^ PI.ATi:s. 

ri.AiK x\. 

1. Sertioii iVoni t v]><' sprcinicuor Oc/Z/i/or/z/oj? sliowiii^* cluirjiclrri.st ic 

stnirlnrc. X l">b 

I'iy. 12. Socti^nj oi' XriuHlophjfhm /.o/yion", sliowiii^’ ty)>i(*;d 0<7/«/(>.n//o/i st rm* I iir«'. 'Tlio 
snnu‘ ]nvpnr:0 inn ('xliihitc'il tv])ic:il Xi'muiifjthifiou structure. X 

Pr.M’K XNd. 

!>. SiM’t iou o[’ Xvmaiophphm vrnssum, sliowini*' Inr^c cells nl' iiicdiill;j, inh‘rccllnl;n* 
lil.'iin<‘uts, and :>n n|)cn Mri'U. X ir>l. 

Pii;'. 1. Lnn^'ituilinal seel inn of (lu‘ type .spcciincii nf t\‘}luhu'jihn} }>rimn rnm IVniii 
Prof. Knnwllnii, slin\vini( I In' disposition of 1 lie crysl als f o conform lotlic posi- 
I imi of I In' I nhnlar cells nf I lie orii 4 ,inal st rnctiirc. x 50. 

ri.Aii: X\ ll. 

I’ii;’. 5. 'rransviM’scsccj ion of r(7/ii/(>.o//(>» sliowlni^ characl«*rist ic stvnclnrc. 1ml 

I li(M‘:irlM)ii:n‘cons imi 1 1 cr V('ry mncli massed. Also sliowinu,' nminanis of occa- 
sional ccll^ (d‘ tin- orii^inal sirnctnre. X 100. 

1' i^'. 0. 'rransNorse section from the same slide as Mie prci'edine*, sliowine- normal 
si riM'l lln^ of lln^ lar^i^ I nimlar ('(dls, Im t replac«‘menl oftlie intcr«*ellnlar tila- 

ments l»y line crysl als. Also sliowine* an op(Mi are.a. X 100. 

l’i.,Mi: XVlll. 

7. 'rrans\‘crs(‘ sc(‘l ion from llie same slide as llu‘ I wo jncciMlin**. show iiiii; c(»n- 
>'ersion of (h«‘ mnanal slrnchire into (’('llulor}flon stnndim\ X 100. 

Fi^. Lon u;i I ml ilia I seel ion, slio w in,i*‘ I he tendency of the crysl aisle form alon^ 1 ines 
(‘onfei’inahl v In I he original slrnclnre. and thus <‘sscntially the same as in Fii*'. I. 



